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THE MUNDELL-FLEMING MODEL: A DIRTY FLOAT VERSION 
 

Waldo Mendoza Bellido 
 

ABSTRACT 

A popular model in the teaching of macroeconomics of open economies at the 
undergraduate level is the Mundell-Fleming (MF). This model assumes that there is free 
capital mobility and takes into account two extreme exchange rate regimes: fixed and freely 
floating. 

But there is a third regime, currently of relevance to many central banks, which is not 
addressed in the MF: one in which the central bank sets the short-term interest rate and 
maintains a dirty-float exchange-rate regime. 

In this paper, an MF with these characteristics is presented. It is a simple, practical and user-
friendly model that can be used to address contemporary issues, making it suitable for 
central banks or the teaching of macroeconomics at undergraduate level as a complement 
―or even a substitute― for the traditional MF. 

JEL code: F41, E42, E52 and E58 
Keywords: Mundell-Fleming, dirty float, imperfect capital mobility. 
 
 

RESUMEN 

Un modelo popular en la enseñanza de la Macroeconomía de las economías abiertas en el 

pre grado es el Mundell-Fleming (MF). El modelo supone que hay libre movilidad de 

capitales y considera dos regímenes de tipo de cambio extremos: fijo y flotante.  

 

Pero hay un tercer régimen, relevante en la actualidad para muchos bancos centrales, que 

no es tratado en el MF. Es el de los bancos que fijan la tasa de interés de corto plazo y 

mantienen un régimen cambiario de flotación sucia.  

 

En este documento se presenta un MF con estas características. Por su sencillez y por tratar 

temas contemporáneos, es un modelo amigable y práctico, y puede ser usado por los bancos 

centrales o en la enseñanza de Macroeconomía en el pre grado como un complemento, o 

quizá sustituto, del MF tradicional. 

 

Código JEL: F41, E42, E52 y E58 
Palabras clave: Mundell-Fleming, flotación sucia, movilidad imperfecta de capitales. 
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THE MUNDELL-FLEMING MODEL: A DIRTY FLOAT VERSION 
 

Waldo Mendoza Bellido1 
 
INTRODUCTION 
 
One of the most popular models in the teaching of the macroeconomics of open economies 

at undergraduate level is the Mundell-Fleming (MF, Mundell, 1963 and Fleming, 1962). The 

model assumes free movement of capital, because the local asset and the external asset are 

perfect substitutes, and because there is no interference with the movement of financial 

capital. In this way, the balance of payments equation is reduced to the uncovered interest 

rate parity equation. 

The MF takes into account two extreme exchange rate regimes. In the fixed exchange rate 

version, the central bank administers the exchange rate and in so doing loses control over 

international reserves, while the money supply is endogenous. In the floating exchange rate 

version, the bank sets the volume of international reserves and in so doing loses control 

over the exchange rate, while the money supply is exogenous. In both regimes, the interest 

rate is endogenous.  

But there is a third regime, pertinent to evaluating the behavior of many central banks 

around the world, that is not dealt with in the MF. It concerns banks that, on the one hand, 

set a short-term interest rate as part of an inflation targeting scheme; and on the other, 

maintain a dirty float regime. In this regime, although the exchange rate is determined to a 

large extent by the foreign exchange market, the central bank intervenes in this market to 

moderate fluctuations. According to the IMF (2018), 27 countries currently employ such 

regimes,2 and well-known past cases include those of Germany (1975-1981) and Japan (April 

1991-March 2001).  

How does a model of this type ―in which central banks set the short-term interest rate and 

maintain a dirty-float foreign exchange regime― work? 

To construct this new MF, first it is necessary to remove the assumption of free movement 

of capital, which renders foreign exchange intervention ineffective, and replace it with that 

of the imperfect movement of capital, in which foreign exchange intervention is effective. 

Second, we must propose for the monetary authority a foreign-exchange intervention rule 

that seeks to moderate exchange-rate movements. Third, we must assume that the central 

bank controls the short-term interest rate as part of its inflation-targeting schemes.  

                                                 
1  Department of Economics, Pontificia Universidad Católica del Perú (PUCP). The author 

thanks Oscar Dancourt for his influential comments, and Yuliño Anastacio for his faultless 
assistance.     

2  For the IMF (2018) floating regimes can be either floating or free-floating. Conceptually, the 
term “dirty float” as utilized in this text equates to the IMF’s concept of flotation. 
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With these innovations, both the exchange rate and the volume of international reserves 

come to be endogenous variables in the model. Conversely, in the MF, only one of them is 

endogenous: the volume of international reserves under a fixed exchange rate, or the 

exchange rate when the regime is floating. Moreover, in this variant, the money supply is 

endogenous since the interest rate is fixed. 

In this paper we present a MF with these characteristics, to which we add a simple fiscal rule 

―one employed by many countries around the world― that imposes a limit on the primary 

structural deficit.  

The model is simple and practical as it uses the language of the MF but allows contemporary 

issues, such as foreign-exchange intervention or the interest-rate policy, to be dealt with in 

a way that would not be possible using the traditional model. 

The paper has four sections. Section 1 describes foreign-exchange intervention based on a 

clear-cut example of a country with a dirty-float regime: Peru. Section 2 sets out the 

theoretical model. Section 3 provides comparative statics regarding the effects that changes 

in international conditions and the monetary policy have on production, the exchange rate, 

and international reserves. Finally, Section 4 presents some conclusions.  

 

1. THE DIRTY-FLOAT REGIME 

The dirty-float regime is nothing new. Countries such as Germany (1975-1981) and Germany 

(April 1991-March 2001) have also put this regime into practice, as reported by Obstfeld 

(1982) and Takatoshi (2002), respectively.  

Currently, according to the IMF (2019), several countries in Latin America set the short-term 

interest rate and maintain a dirty floating exchange rate regime, within the framework of 

the inflation targeting scheme. Peru is the representative example of the dirty flotation 

regime. 

In this hybrid foreign-exchange regime, the central bank has an intervention rule that leans 

against the wind. The bank tends to buy dollars when their price falls in relation to an 

implicit, unannounced exchange-rate target; and tends to sell when their price rises above 

this target. With this intervention rule, the central bank steers clear of excessive local-

currency appreciations and depreciations in relation to its target value.  

Graph 1 shows the dirty-float regime applied by the Peruvian Central Reserve Bank (BCRP) 

over the period 2003-2018. 

As can be seen, the BCRP patently leans against the wind in the foreign-exchange market: it 

buys dollars when the exchange rate is going down, and sells when it is going up. The periods 

of decreases in the exchange rate, from the start of 2003 to April 2008 and from February 

2009 to January 2013, correspond to periods of accumulation of foreign exchange reserves. 

In turn, the periods of increases in the exchange rate, from April 2008 to February 2009 and 
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from January 2013 to February 2016, correspond to periods of reduction of foreign 

exchange reserves.3 

 

Graph 1 

Peru: exchange rate and international reserves  

 
Source: BCRP 

 

This hybrid dirty-float foreign-exchange regime will be a central part of the macroeconomic 

model to be presented in the following section: an MF with a fixed interest rate and dirty 

float of the exchange rate. 

 

2. THE MUNDELL-FLEMING MODEL WITH DIRTY FLOAT OF THE EXCHANGE RATE   

 
The model presented in this section is an MF for an economy in which the central bank sets 

the short-term interest rate and in which there is a dirty-float foreign-exchange scheme, in 

a world with imperfect capital movement. The model is an adapted and simplified version 

of Dancourt and Mendoza (2014) and Mendoza (2017), retaining the basic structure of the 

textbook MF. 

The economy studied is small, open and dependent on external financing. Unlike the 

textbook model, capital movement is imperfect in the sense that local and external assets 

are not perfect substitutes. 

                                                 
3  The description and Graph 1 employ the exchange position (the portion of international 

reserves that belong to the central bank) rather than international reserves given the partial 
dollarization of the Peruvian economy. In Peru, international reserves are composed of the 
foreign-exchange position, the reserve requirements in dollars of the commercial banks, and 
the government’s deposits in dollars.  
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On the other hand, the model reproduces a different macroeconomic policy regime than 

that assumed by the textbook MF. On the monetary policy front, in a world of imperfect 

capital movement, the central bank employs a monetary scheme with two instruments: the 

short-term interest rate (to control inflation) and exchange rate intervention, the dirty float 

(to avoid extreme exchange-rate volatility).  

In the sphere of fiscal policy, the corresponding authority is guided by a structural primary 

deficit rule, which renders public spending endogenous. In the MF, public spending is 

exogenous, which assumes an economy with an infinite borrowing capacity.  

The goods market equilibrium is Keynesian as production adapts to the level of demand, 

which comes from consumption, investment, public spending, and net exports. The external 

balance comes from the balance of payments equation, and the foreign-exchange 

intervention rule from the central bank. By combining the goods market equilibrium with 

the external balance, the equilibrium value of the exchange rate and production can be 

obtained. In turn, the volume of international reserves can be obtained by way of the 

intervention rule equation. Production, the exchange rate and the international reserves are 

the endogenous variables in this model.  

Meanwhile, combining the goods market equilibrium and the external balance allows the 

economy’s aggregate demand to be obtained. In this short-term model, on the aggregate 

supply side, the price level is assumed to be exogenous. As with the MF, it is not the purpose 

of this paper to explain the behavior of the price level.  

2.1 Aggregate demand 

a. The goods market 
 

The goods market operates with idle capacity and production is intended for the local 

market and export, competing against imported substitute goods. Given the status of open 

economy, the international price, international GDP, and international interest rate are 

exogenous variables.   

The adjustment mechanism is Keynesian. Production (𝑌) is adjusted to demand (𝐷), which 

comes from consumption (𝐶), private investment (𝐼), public spending (𝐺) and net exports 

(𝑋𝑁).  

 

𝑌 = 𝐷 = 𝐶 + 𝐼 + 𝐺 + 𝑋𝑁 (1) 
 

Consumption is associated with disposable income and real wealth. Disposable income (𝑌𝑑) 

is the difference between income or production (𝑌) and taxes (𝑇), and these are a 

proportion of the level of economic activity (𝑇 = 𝑡𝑌). Only one kind of tax, income tax, is 

taken into account, at a rate of 𝑡. Thus, disposable income is defined as 𝑌𝑑 = 𝑌 − 𝑇 =

(1 − 𝑡)𝑌 . Real wealth is equal to nominal wealth deflated by the local price level (
𝑄

𝑃
). To 
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maintain the linear character of the model, we utilize the approximation (
𝑄

𝑃
≅ 𝑄 −

𝑃). Consequently, private consumption is represented in equation (2).  

 

 𝐶 = 𝐶0 + 𝑐1(1 − 𝑡)𝑌 + 𝑐2(𝑄 − 𝑃); 0 < 𝑡 < 1, 0 < 𝑐1 < 1, 0 < 𝑐2 < 1.                 (2) 

 

Where 𝑐1 and 𝑐2 are the marginal propensities to consume with respect to disposable 

income and wealth, respectively.  

Private investment is inversely dependent on the local interest rate (𝑟) and the international 

interest rate (𝑟∗). The presence of two interest rates reflects the fact that local firms can 

finance their investments in the local market in local currency, or in the foreign market in 

foreign currency.  

 

 𝐼 = 𝐼0 − 𝑏𝑟 − 𝑏∗𝑟∗               (3) 

 

On the other hand, in the fiscal sphere, we will model the case in which there is a limit (𝛼) 

on the structural primary deficit as a percentage of potential GDP. The primary structural 

deficit (𝐷𝑃𝐸) is the difference between primary public spending (𝐺) and total structural 

income in the public sector. Total structural income in the public sector depends on the tax 

rate (𝑡) and on potential GDP (𝑌̅).  

 

 
𝐷𝑃𝐸 = 𝐺 − 𝑡𝑌̅ = 𝛼𝑌̅            

From the above expression, it can be discerned that primary public spending is endogenous 

and a direct function of the tax rate, the fiscal deficit limit, and potential GDP.  

 

 𝐺 = (𝑡 + 𝛼)𝑌̅            (4) 

 

Finally, net exports, or the trade balance, are directly dependent on the international GDP 

(𝑌∗), given their influence on the volume of exports, and the real exchange rate (𝐸 + 𝑃∗ −

𝑃)4, which reflects the competitiveness of the economy; and are inversely dependent on 

disposable income, because of its effect on imports given a marginal propensity to import 

(𝑚). 𝐸 is the nominal exchange rate and 𝑃∗ is the price in dollars of the foreign good, which 

is an imperfect substitute for the domestic good.  

  

 𝑋𝑁 = 𝑎0𝑌∗ + 𝑎1(𝐸 + 𝑃∗ − 𝑃) − 𝑚(1 − 𝑡)𝑌           (5) 

 
By replacing the values of consumption, private investment, public spending, and net 

exports in equation (1), the equilibrium in the goods market is given by, 

                                                 
4  We use an approximation of the real exchange rate.  
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 𝑌 = 𝑘[𝐴0 + (𝑡 + 𝛼)𝑌̅ − 𝑏𝑟 − 𝑏∗𝑟∗ − (𝑎1 + 𝑐2)𝑃 + 𝑎1𝐸]           (6) 

 

Where 𝑘 =
1

1−(𝑐1−𝑚)(1−𝑡)
  is the Keynesian multiplier, whose value is greater than the unit, 

and 𝐴0 = 𝐶0 + 𝐼0 + 𝑎0𝑌∗ + 𝑎1𝑃∗ + 𝑐2𝑄 is the autonomous component of demand. 

Goods market equilibrium can be presented in the nominal exchange rate and production 

space. We use this in preference to the interest rate and production ―more commonly 

employed in the MF― because in this model the interest rate is exogenous. 

 

 𝐸 = −
𝐴0+(𝑡+𝛼)𝑌̅−𝑏𝑟−𝑏∗𝑟∗−(𝑎1+𝑐2)𝑃

𝑎1
+

𝑌

𝑘𝑎1
            (7) 

 

This is the IS line, the combination of the exchange rate and production that keeps the goods 

market in equilibrium, and which we represent using Figure 1. Its slope is positive as an 

increase in the exchange rate pushes up production.  

 

Figure 1 

IS 

 

b. The central-bank interest rate and the money market 
 

In this model, the monetary policy instrument is the short-term interest rate, which is 

administered by the central bank. This is a substantive difference with the MF model. 

 

 𝑟 = 𝑟0           (8) 
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In the monetary market, in equilibrium, the real money supply that is, the nominal money 

supply (𝑀𝑠) deflated by the price level (𝑃), 𝑀𝑠 − 𝑃5,  must be equal to the real demand 

for money. The nominal monetary supply6 comes from the international reserves (𝐵∗𝑏𝑐𝑟) 

and the stock of domestic bonds held by the central bank, also known as internal credit (𝐵𝑏). 

Real monetary demand is a direct function of production and an inverse function of the 

interest rate. In equilibrium, 

   

 𝑀𝑠 − 𝑃 = 𝐵∗𝑏𝑐𝑟 + 𝐵𝑏 − 𝑃 = 𝑏0𝑌 − 𝑏1𝑟           (9) 

  

Setting the interest rate changes the adjustment mechanism in the money market. In a 

regime with a floating exchange rate, the nominal money supply is traditionally exogenous 

and the interest rate is the adjustment variable to keep the money market in equilibrium. 

In this model the interest rate is exogenous, the money supply is endogenous, and the 

adjustment variable to keep the money market in equilibrium is internal credit. The central 

bank carries out open-market operations, buying or selling bonds, so that the interest rate 

stays the same. This is represented in equation (10). 

 

 𝐵𝑏 = −𝐵∗𝑏𝑐𝑟 + 𝑃 + 𝑏0𝑌 − 𝑏1𝑟         (10) 

 

c. This equation serves only to determine an endogenous variable, the stock of bonds 
held by the central bank in local currency. This variable, however, is influenced by 
the other endogenous variables in the model, but does not exert an influence on 
them. That is, the model is recursive: once the value of production and the 
international reserves are determined, the stock of bonds in local currency can be 
determined, but there is no need to establish the bond stock to determine the other 
endogenous variables. Therefore, we keep this market isolated and do not take it 
into account in the general equilibrium analysis.  

d. External equilibrium 

When capital movement is imperfect, it is the balance of payments equation that best 

represents the external sector, rather than the uncovered interest rate parity equation, 

which reflect perfect capital movement. Our model assumes imperfect capital movement. 

The imperfection does not stem from the existence of controls on free capital movement, 

but reflects the fact that local and foreign assets are imperfect substitutes. 

The balance of payments is composed of the current-account balance and the capital 

balance. We abstract all other components from the current-account balance, leaving only 

the trade balance, which is the same as for the case of the goods market. 

                                                 
5  Again, we use a linear approximation, 

𝑀𝑠

𝑃
≅ 𝑀𝑠 − 𝑃. 

6  Strictly speaking, primary issuance or high-powered money, given that there are no banks in 
this model. 
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  As regards the capital account, we look only at financial capital income, which are a direct 

function of the differential between the local interest rate  (𝑟) and the international interest 

rate(𝑟∗), adjusted for expected depreciation (𝐸𝑒 − 𝐸).7  

The balance of payments equation is therefore given by,  

 

 𝐵∗𝑏𝑐𝑟 − 𝐵𝑡−1
∗𝑏𝑐𝑟 = 𝑎0𝑌∗ + 𝑎1(𝐸 + 𝑃∗ − 𝑃) − 𝑚(1 − 𝑡)𝑌 + 𝑎2(𝑟 − 𝑟∗

− 𝐸𝑒 + 𝐸) 
        (11) 

     

Here,  𝐵∗𝑏𝑐𝑟 − 𝐵𝑡−1
∗𝑏𝑐𝑟 is the result of the balance of payments, which is equal to the variation 

between one period of the international reserves and another, where 𝐵∗𝑏𝑐𝑟 is the central 

bank's stock of international reserves for the current period and 𝐵𝑡−1
∗𝑏𝑐𝑟 is the stock from the 

previous period. In the nominal exchange rate and international reserves space, the balance 

of payments is represented by equation 12) and Figure 2.  

 

 
𝐸 = [

𝑚(1 − 𝑡)𝑌 − 𝑎1𝑃∗ + 𝑎1𝑃 − 𝑎0𝑌∗ + 𝑎2(𝑟∗ + 𝐸𝑒 − 𝑟) − 𝐵𝑡−1
∗𝑏𝑐𝑟

𝑎1 + 𝑎2
]

+
𝐵∗𝑏𝑐𝑟

𝑎1 + 𝑎2

 

        (12) 

 

 
Figure 2 

The balance of payments 

 
 

 

                                                 
7  Again, here, to maintain the linear character of the model, we use an approximation for 

expected depreciation, 
𝐸𝑒−𝐸

𝐸
≅ 𝐸𝑒 − 𝐸. 𝐸𝑒 Is the expected exchange rate. 
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This presentation of the balance of payments has many advantages over the uncovered 

interest rate parity version of the MF with free capital movement. With perfect movement, 

the exchange rate depends only on the international interest rate and expected 

depreciation; while with imperfect capital movement, the exchange rate is also influenced 

by the price of exports, international GDP, and local GDP. Second, and most important, with 

the parity equation it is only possible to deal with fixed and floating exchange-rate schemes. 

However, our dirty-float foreign-exchange regime can only be tackled with imperfect capital 

movement, which is the method we employ next. 

The central bank in this economy has neither a fixed nor a floating exchange rate. It has a 

hybrid system with limited exchange-rate flexibility, since foreign-exchange intervention is 

based on some notion of what an “adequate” exchange rate is. In this hybrid dirty-float 

regime, the central bank has an intervention rule that leans against the wind. The bank tends 

to buy dollars when their price falls in relation to an implicit, unannounced exchange-rate 

target (𝐸𝑚); and tends to sell when their price rises above this target. One simple 

intervention rule that this dirty-float regime reproduces well is that proposed by Dancourt 

(1989, 2012),  

 

 𝐵∗𝑏𝑐𝑟 = 𝐵𝑡−1
∗𝑏𝑐𝑟 + 𝛽0(𝐸𝑚 − 𝐸)         (13) 

 

In this rule, when the market exchange rate is positioned below the target rate 𝐸 < 𝐸𝑚 

(above the target rate, 𝐸 > 𝐸𝑚), the central bank buys dollars, 𝐵∗𝑏𝑐𝑟 − 𝐵𝑡−1
∗𝑏𝑐𝑟 > 0 (the 

central bank sells dollars, 𝐵∗𝑏𝑐𝑟 − 𝐵𝑡−1
∗𝑏𝑐𝑟 < 0) and thereby raises (lowers) the price of the 

foreign currency. When the market exchange rate equals the target exchange rate𝐸 = 𝐸𝑚, 

in line with equation (13), the central bank does not intervene, 𝐵∗𝑏𝑐𝑟 − 𝐵𝑡−1
∗𝑏𝑐𝑟 = 0.  . With 

this intervention rule, the central bank avoids excessive local-currency appreciations and 

depreciations in relation to the target value.  

The intervention rule may be plotted in the exchange rate and international reserves space. 

We refer to this line of foreign-exchange intervention as IR. It is equation (14) and is 

represented in Figure 3. 

 

 
𝐸 = 𝐸𝑚 +

𝐵𝑡−1
∗𝑏𝑐𝑟

𝛽0

−
𝐵∗𝑏𝑐𝑟

𝛽0

         (14) 
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Figure 3 

The intervention rule 

 
 

The dirty-float regime is therefore an intermediate regime between the fixed (in which the 

stock of international reserves is an endogenous variable) and the floating (in which the 

endogenous variable is the exchange rate). In this intermediate regime, where the exchange 

rate is kept from fluctuating to any great degree, both the stock of reserves and the 

exchange rate are the endogenous variables. It is not common to find models where both 

the exchange rate and the international reserves are endogenous variables. 

Combining equations (12) and (14), for the balance of payments and exchange-rate 

intervention, respectively, we obtain equations (15) and (16), which are the determining 

equations for the international reserves and the exchange rate, respectively.  

 

 
𝐵∗𝑏𝑐𝑟 = 𝐵𝑡−1

∗𝑏𝑐𝑟 + 𝛽0 (
𝑎1 + 𝑎2

𝜇
) 𝐸𝑚

+
𝛽0

𝜇
[𝑎0𝑌∗ − 𝑎2(𝑟∗ + 𝐸𝑒 − 𝑟) − 𝑎1(𝑃 − 𝑃∗)

− 𝑚(1 − 𝑡)𝑌] 

        (15) 

 

 
𝐸 =

1

𝜇
[𝛽0𝐸𝑚 − 𝑎0𝑌∗ + 𝑎1(𝑃 − 𝑃∗) + 𝑎2(𝑟∗ + 𝐸𝑒 − 𝑟)]

+
𝑚(1 − 𝑡)𝑌

𝜇
 

        (16) 

 

Where 𝜇 = 𝑎1 + 𝑎2 + 𝛽0. 

 

We refer to equation (16) as the external equilibrium (EE) equation, because it results from 

the combination of the balance of payments equation and the foreign-exchange 
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intervention rule. It is the geometric position of all combinations of the exchange rate and 

production that keep the balance of payments in equilibrium. We represent it with Figure 

4. Its slope is positive because an increase in production pushes up imports and, in so doing, 

the exchange rate. 

 

Figure 4 

EE 

  
 

The IS and EE slopes are positive. It can be noted that the IS slope is greater than that of the 

EE.8  

 

 𝑑𝐸

𝑑𝑌
|

𝐼𝑆

=
1

𝑘𝑎1

>
𝑑𝑦

𝑑𝑥
|

𝐸𝐸

=
𝑚(1 − 𝑡)

𝑢
  

 

d. General equilibrium 

General equilibrium is achieved when there is equilibrium in the goods market (IS) and the 

external sector (EE), which contains the balance of payments and the central bank's 

intervention rule. In graphic terms, the IS and the EE determine production and the 

exchange rate. With the exchange rate established, the stock of international reserves can 

be determined in the IR, as shown in Figure 5.  

 

  

                                                 
8  Since 1 > 𝑚(1 − 𝑡) and [1 − (𝑐1 − 𝑚)(1 − 𝑡)]𝑎1 < 𝑎1 + 𝑎2 + 𝛽𝑜 
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Figure 5 

General equilibrium and aggregate demand 

 
 

To arrive at the model in its reduced form and obtain the equilibrium values of production, 

the exchange rate, and the international reserves, we take the following steps. First, by 

combining equations (6) and (16) we obtain the equilibrium values of production and the 

exchange rate – equations (17) and (18), respectively. To obtain the international reserves 

in equilibrium, we replace the equilibrium value of the exchange rate, equation (18), in the 

intervention rule, equation (13), thus arriving at equation (19).   

 

 

     

(17) 

 
𝐸𝑒𝑞 = [

𝑢 + 𝑚(1 − 𝑡)𝐷0𝑎1

𝑢2
] (𝐵0𝐸𝑚 − 𝑎0𝑌∗ − 𝑎1𝑃∗ + 𝑎2𝐸𝑒)

− [
𝑎2𝑢 + 𝑚(1 − 𝑡)𝐷0(𝑢𝑏 + 𝑎1𝑎2)

𝑢2
] 𝑟

+ [
𝑎2𝑢 − 𝑚(1 − 𝑡)𝐷𝑜(𝑢𝑏∗ − 𝑎1𝑎2)

𝑢2
] 𝑟∗ +

𝑚(1 − 𝑡)𝐷0

𝑢
[𝐴0 + (𝑡 + 𝛼)𝑌̅]

+ ⌈
𝑎1𝑢 − 𝑚(1 − 𝑡)𝐷0[𝑢(𝑎1 + 𝑎2) − 𝑎1𝑎1]

𝑢2
⌉ 𝑃 

   

(18) 
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𝐵∗𝑏𝑐𝑟𝑒𝑞

= 𝐵𝑡−1
∗𝑏𝑐𝑟 + 𝐵0 [

𝑢(𝑢 − 1) − 𝑚(1 − 𝑡)𝐷0𝑎1

𝑢2
] 𝐸𝑚

− 𝐵𝑜 {[
𝑢 + 𝑚(1 − 𝑡)𝐷0𝑎1

𝑢2
] (−𝑎0𝑌∗ − 𝑎1𝑃∗ + 𝑎2𝐸𝑒)

− [
𝑎2𝑢 + 𝑚(1 − 𝑡)𝐷0(𝑢𝑏 + 𝑎1𝑎2)

𝑢2
] 𝑟

+ [
𝑎2𝑢 − 𝑚(1 − 𝑡)𝐷𝑜(𝑢𝑏∗ − 𝑎1𝑎2)

𝑢2
] 𝑟∗

+
𝑚(1 − 𝑡)𝐷0

𝑢
[𝐴0 + (𝑡 + 𝛼)𝑌̅]

+ ⌈
𝑎1𝑢 − 𝑚(1 − 𝑡)𝐷0[𝑢(𝑎1 + 𝑎2) − 𝑎1𝑎1]

𝑢2
⌉ 𝑃} 

              

 

Where 𝐴0 = 𝐶0 + 𝐼0 + 𝑎0𝑌∗ + 𝑎1𝑃∗ + 𝑐2𝑄, 𝜇 = 𝑎1 + 𝑎2 + 𝛽0 and  𝐷0 =
𝑢𝑘

𝑎1[1−𝑐1(1−𝑡)]𝑘+𝑎2+𝐵0
  

 

In this reduced form of the model, there are three endogenous variables. Production, which 

is determined in the goods market; the exchange rate, determined in the balance of 

payments; and the international reserves, in the intervention rule. 

Meanwhile, equation (17) can be used to obtain the aggregate demand curve (AD) of this 

economy, represented by equation (20) and Figure 6. AD has a negative slope because 

wealth and the real exchange rate fall as the price level rises, pushing down consumption 

and new exports, demand, and production.9  

 

𝑃

=  
𝑢[𝐴0 + (𝑡 + 𝑢)𝑌̅ − 𝑎1(𝑎0𝑌∗ + 𝑎1𝑃∗ − 𝑎2𝐸𝑒 − 𝐵0𝐸𝑚) − (𝑢𝑏 + 𝑎1𝑎2)𝑟 − (𝑢𝑏∗ − 𝑎1𝑎2)𝑟∗]

𝑢(𝑎1 + 𝑎2) − 𝑎1𝑎1

−
𝑢

𝐷0[𝑢(𝑎1 + 𝑎2) − 𝑎1𝑎1]
𝑌 

               

(20) 

 

 
 
  

                                                 
9  In equation (20),  𝑢(𝑎1 + 𝑎2) − 𝑎1𝑎1 > 0. 

(19) 
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Figure 6 

Aggregate demand 

 
 

Aggregate supply 

In this short-term model, it is assumed that the prices are given. Explaining their 

determinants is not the aim here. Equation (21) is aggregate supply, and is shown in Figure 

7.   

 

 𝑃 = 𝑃0         (21) 
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Figure 7 

Aggregate supply 

 
 

In sum, the model is represented by the following system of equations, made up of IS, EE, 

AD, AS and IR. These equations, which constitute the general equilibrium of aggregate 

supply and demand, are represented with Figure 8.  

 

 
𝐸 = −

𝐴0 + (𝑡 + 𝛼)𝑌̅ − 𝑏𝑟 − 𝑏∗𝑟∗ − (𝑎1 + 𝑐2)𝑃

𝑎1

+
𝑌

𝑘𝑎1

 
        

(7) 

 
𝐸 =

1

𝜇
[𝛽0𝐸𝑚 − 𝑎0𝑌∗ + 𝑎1(𝑃 − 𝑃∗) + 𝑎2(𝑟∗ + 𝐸𝑒 − 𝑟)] +

𝑚(1 − 𝑡)𝑌

𝜇
 

        

(16) 

 𝑃

=
𝑢[𝐴0 + (𝑡 + 𝑢)𝑌̅ − 𝑎1(𝑎0𝑌∗ + 𝑎1𝑃∗ − 𝑎2𝐸𝑒 − 𝐵0𝐸𝑚) − (𝑢𝑏 + 𝑎1𝑎2)𝑟 − (𝑢𝑏∗ − 𝑎1𝑎2)𝑟∗]

𝑢(𝑎1 + 𝑎2) − 𝑎1𝑎1

−
𝑢

𝐷0[𝑢(𝑎1 + 𝑎2) − 𝑎1𝑎1]
𝑌 

        

(20) 

 
𝑃 = 𝑃0 

        

(21) 

 
𝐸 = 𝐸𝑚 +

𝐵𝑡−1
∗𝑏𝑐𝑟

𝛽0

−
𝐵∗𝑏𝑐𝑟

𝛽0

 
        

(14) 
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Figure 8 

General equilibrium of aggregate supply and demand 

 
With the complete model, we can now carry out some comparative static exercises to obtain 

the main predictions of this contemporary version of MF. 

 

3. EXTERNAL SHOCK, MONETARY POLICY AND INTERVENTION RULE 

 

In each of our exercises, we start with general equilibrium. Production is equal to demand, 

there is equilibrium in the balance of payments, and the target exchange rate is the same as 

the observed rate.  

We will now perform two exercises to evaluate the effects on production, the exchange 

rate, and international reserves of an adverse external shock, a drop in the price of foreign 

goods, and a contractionary monetary policy (raising the policy interest rate). 
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i) The decrease in the price of the foreign good (𝑑𝑃∗ < 0)   

The decrease in the price of the foreign good causes the real exchange rate to fall, which 

deteriorates the trade balance or net exports. In the goods market, the deterioration of the 

trade balance causes demand, and therefore production, to fall. The deterioration in trade, 

for its part, is conducive to a balance of payments deficit, which pushes up the exchange 

rate ―an effect that is weakened, but not negated, by the fall in imports due to lower 

production.  

Finally, given the rise in the exchange rate (to above the target rate), the central bank 

intervenes by selling dollars, attenuating the rise in the exchange rate, and reducing its 

holdings of international reserves.  

In sum, a decrease in the price of a foreign good causes a downturn in the economy, a rise 

in the exchange rate, and a fall in the central bank’s international reserves. 

The decrease in the price of the foreign good is presented in Figure 9. In the sphere of 

aggregate supply and demand, this decrease is an adverse shock that shifts aggregate 

demand leftward, causing production to fall. In the exchange rate and production space, the 

adverse external shock shifts IS and EE leftward, increasing the exchange rate and reducing 

production. The shift in IS is stronger than that of EE, as can be seen in equations (7) and 

(16). Finally, in the exchange rate and international reserves space, because the exchange 

rate goes up, the international reserves go down. 
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Figure 9 

The decrease in the price of the foreign good  

 
 

The mathematical results are given by,  

 

 𝑑𝑌 = 𝐷𝑜 [
(𝑎2+𝐵0)𝑎1

𝑢
] 𝑑𝑃∗ < 0  

 

𝑑𝐸 =
𝑎1

𝑢
[

𝑚(1−𝑡)𝐷0(𝑎2+𝐵0)

𝑢
− 1] 𝑑𝑃∗ = −𝑎1 [

[1−𝑐1(1−𝑡)]𝑘

𝑎1[1−𝑐1(1−𝑡)]𝑘+𝑎2+𝛽0
] 𝑑𝑃∗ > 0  

 

𝑑𝐵∗𝑏𝑐𝑟 = −𝐵0
𝑎1

𝑢
[

𝑚(1−𝑡)𝐷0(𝑎2+𝐵0)

𝑢
− 1] 𝑑𝑃∗ = −𝛽0𝑎1 [

[1−𝑐1(1−𝑡)]𝑘

𝑎1[1−𝑐1(1−𝑡)]𝑘+𝑎2+𝛽0
] 𝑑𝑃∗ < 0  

 

 

ii) The rise in the local interest rate (𝑑𝑟 > 0) 

The rise in the local interest rate, on the one hand, causes investment, demand, and 

production to fall. On the other hand, the increase in the relative profitability of local 

compared with foreign assets favors an influx of financial capital, causing a balance of 

payments surplus and a fall in the exchange rate. The lower production causes imports to 

fall, which accentuates the decrease in the exchange rate. The drop in the nominal exchange 

rate, which causes the real exchange rate to fall, brings about a balance of trade deficit that 

worsens the downturn. Given the drop in the exchange rate, the central bank intervenes in 

the foreign-exchange market by buying dollars, which increases the volume of its 

international reserves. 

In sum, a contractionary monetary policy causes a downturn in the economy, a fall in the 

exchange rate, and a rise in the central bank’s international reserves. 
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The increase in the local interest rate, a contractionary monetary policy, is presented in 

Figure 10. In the aggregate supply and demand space, the rise in the interest rate is an 

adverse domestic shock that shifts aggregate demand leftward, causing production to fall. 

In the exchange rate and production space, the rise in the exchange rate shifts IS leftward 

and EE rightward, lowering the exchange rate and production. Finally, in the exchange rate 

and international reserves space, because the exchange rate goes down, the international 

reserves go up. 

 

Figure 10 
The rise in the local interest rate 

 
 

The mathematical results are given by, 

 

𝑑𝑌 = −
𝐷0(𝑢𝑏+𝑎1𝑎2)

𝑢
𝑑𝑟 < 0  

𝑑𝐸 = − [
𝑎2𝑢+𝑚(1−𝑡)𝐷0(𝑢𝑏+𝑎1𝑎2)

𝑢2 ] 𝑑𝑟 < 0  

𝑑𝐵∗𝑏𝑐𝑟 = 𝐵0 [
𝑎2𝑢+𝑚(1−𝑡)𝐷0(𝑢𝑏+𝑎1𝑎2)

𝑢2 ] 𝑑𝑟 > 0  
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3. CONCLUSION 

 
This paper has presented an MF for economies that set the interest rate and have a dirty-

float foreign-exchange regime. The model can provide an understanding of the workings of 

central banks with this policy combination in the framework of an inflation targeting 

scheme, and allows for predictions regarding the effects of external shocks or 

macroeconomic policies on production, the exchange rate, and international reserves. 

This is a simple, practical and user-friendly model that can be used to approach 

contemporary issues, making it suitable for central banks or the teaching of 

Macroeconomics at undergraduate level as a complement ―or even a substitute― for the 

traditional MF. 
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